Objective: To compare the effect of EEM (Euphorbia milii) extract in various dose for NKp46 expression in mice infected with MTB (Mycobacterium tuberculosis). Methods: An experimental study with 24 mice Balbc were divided into 8 groups of treatment which is observed at weeks I and II. All groups were infected with Mycobacterium tuberculosis strain H37Rv then each successive group was given sterile distilled water (P0.1 and P0.2), extract of EEM 5 mg/20 grbw (gram body weight) (P1.1 and P1.2), 10 mg/20 grbw (P2.1 and P2.2), and 15 mg/20 grbw (P3.1 and P3.2). Then, termination in each group at weeks I (P0.1, P1.1, P2.1 and P3.1) and II (P0.2, P1.2, P2.2 and P3.2). Pulmonary organ harvesting conducted for immunohistochemistry of NKp46 expression. Result: Quantitative results of NKp46 expression from successive groups (1 to 8) are 48.33, 25.33, 58.67, 46.67, 35.67, 58.67, 61.33 and 40.67, respectively. One Way ANOVA showed significant difference between groups (P < 0.05). Conclusions: EEM with doses of 5 mg/20 grbw and 15 mg/20 grbw are able to increase the expression of NKp46 in the second week, whereas a dose of 10 mg/20 grbw is able to increase expression of NKp46 on the first and second week. It is make an opinion if EEM with 10 mg/20 grbw is the optimal dose to increase the expression of NKp46 in mice infected with Mycobacterium tuberculosis.
Introduction
According to WHO data in 2010, Indonesia ranked fifth in the country with the highest tuberculosis burden in the world. The mechanism of pulmonary parenchymal tissue damage which is manifested as pulmonary tuberculosis is based on immunopathogenesis. Characteristic lesions of pulmonary tuberculosis is granulomas, due process based on the reaction of cell interactions including macrophages, lymphocytes, epithelioid cells, NK cells (natural killer cells), and neutrophils against Mycobacterium tuberculosis [1, 2] . NK cells are effector in the innate immune response to patrolling against pathogens and tumor invasion. The main biological function of NK cell activity include natural cytotoxic and cytokine secretion that are directly or indirectly control infections and tumors as well as regulate the immune system. Through the dual role of NK cells in the secretion of IL-22 which activate macrophages infected with Mycobacterium tuberculosis and NKp46 expression which lyse macrophages infected with Mycobacterium tuberculosis. NKp46 is a natural cytotoxic receptors [3] [4] [5] . Active NK cells are expected to work optimally in eliminating MTB in macrophages infected either by increasing the activation of macrophages and lyse infected macrophages so that tuberculosis can be controlled. Euphorbia milii is a species of "euphorbiaceae" contains flavonoids (phenols and phenolic glycosides), saponins (terpenoids and steroids), and tannins (carbohidrat). Several studies have shown antibacterial effects, inhibitors against aspergillus, mollusidal, as well as non-teratogenic [6] [7] [8] .
This study aimed to investigate the effect of EEM (Euphorbia milii extract) increased expression of NKp46 of the lungs of mice infected with Mycobacterium tuberculosis.
Material and Methods

Preparing Suspension of Mycobacterium tuberculosis Strain H37Rv
Mycobacterium tuberculosis strain H37Rv (ATCC27294) were grown in liquid medium Middlebrook 7H9 for 2 weeks, then stored at -70 °C and is ready to used for research. Before use bacterial suspension was thawing at 37 °C and sonification for 10 s to dissolve the clot of bacteria became homogeneous and separate one cell to another. To infected the mice we inoculated intranasally 60 μL suspension contain 10 5 bacteria per mL [9] .
Preparing Ethanol Ekstrak of Euphorbia milii (EEM)
Euphorbia milii flowers are taken from Ketewel (region of Gianyar, Bali). These flowers are taken in a fresh state, colored pink with the whole look, subsequently collected and aerated to dry. Once dried, they are crushed with a blender, and then weighed 100 g. E. milii flower powder was added 300 mL of methanol and stirred with a magnetic stirrer for 1 h at room temperature. Then, filtered with Whatman paper No. 42 in order to obtain the filtrate 1. Obtained residue was re-extracted filtrate thus obtained 2. Filtrates 1 and 2 mixed filtrate was then evaporated with a rotary evaporator.
Mice Infection with Mycobacterium tuberculosis Strain H37Rv
Mice were infected with 10 5 bacteria per mL intranasally, initially created as suspension equivalent to 10 7 McFarland 1, then diluted until a concentration of 10 5 bacteria, as many as 60 µL of suspension in the nostrils of mice inoculated with a micropipette. Then, the mice were placed in the cabinet for further observations [9] .
Immunohistochemistry NKp46 Expression in Mice Lung Tissue
Right lobe of the lung tissues were fixed in 10% 
Data Analysis
Data quantity of NKp46 expression were tabulated then analyzed with SPSS 14.0 programme. The homogeneity by Lavene test with a confidence level Scheffe test to know which groups differed significantly.
Histopathological Picture of the NKp46 Expression in the Study Group
The immunohistochemistry staining of NKp46 expression in the above 8 groups are presented.
The fourth picture in Fig. 2 is the result of NKp46 imunostaining in mice lung tissue which were terminated on day 8. The fourth picture in Fig. 3 shows the result which terminated on day 15. Positive cells expressing NKp46 is the cell with the cell membrane brown with or without brown nuclei. Whereas, cells that do not express NKp46 are mononuclear cells with blue nuclei, cytoplasm and cell membrane. In Fig. 1 , positive cells showed brown nuclei is marked with a green circle while negative cells showed blue nuclei which is marked with a red circle. The number of positive cells in Figs. 2 and 3 were counted in five fields of view using Optilab camera cell count programme. Each group contained three replications. Then the mean of NKp46-positive cells per 100 cells of lung tissue were calculated. Fig. 4 showed the mean and standard deviation of NKp46-positive cells per 100 cells of lung tissue, with its significantly different.
Discussion
Based on the results, there are different expressions of NKp46 between eight groups. In the first week, NKp46 was expressed successively from the lowest group to the groups as high as P1.1, P3.1, P0 .1 and P2.1. When compared with the control group (P0.1), the expression of NKp46 on lower P1.1 group is probably due to EEM at a dose of 5 mg/20 grbw within 1 week which is not optimal for increasing the expression of NKp46. A dose of 15 mg/20grbw may cause resistance to the receptors so that the expression is not increased. However, at a dose of 10 mg/20 grbw (P2.1), the expression is increased compared to the control group although the Scheffe test showed no significant increase (P = 0.82), which suggested the possibility of an optimal dosage for increased activity NK cells in NKp46 expression . 
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In the second week, the lowest expression of NKp46 is in the control group (P0.2), while the highest is in P2.2 (dose 10 mg/ 20 grbw). It shows EEM flower extract in different doses at 2-week administration was able to increase the expression of NKp46 compared to the control group. Overall, it shows the content of the active substance in the EEM on duration of 2 weeks were able to increase the expression of NKp46 at all doses (Fig. 4) . Although when it is analyzed by Scheffe test, it showed a significant increase (P = 0.03) only at doses 10 mg/20 grbw (P2.2) when compared with the control group (P0.2). NKp46 expression was deteced in all groups, because the infection with Mycobacterium tuberculosis is a potent inducer for NK cells that are activated to express NKp46. It is in accordance with the experiments performed by Vankalayapati et al. [10] who found an increase in the expression of NKp46 in NK cells and macrophages co-cultures which are infected with Mycobacterium tuberculosis, then causing lysis of macrophages infected with Mycobacterium tuberculosis. In addition to infection with Mycobacterium tuberculosis, Culley [3] also found that NKp46 receptor plays an important role in infection control against influenza virus hemagglutinin which binds to NKp46 expressed in cells infected with influenza virus and causes lysis of the infected cells. Increased expression of NKp46 in the group with the dose of EEM 10 mg/20 grbw in both first and second week suggests the possibility of optimal dose is 10 mg/20 grbw. There was an increase in the second week of NKp46 expression at all doses when compared to the control group EEM. It is because of the active substance content in the EEM, containing a variety of active substances such as flavonoids, saponins, triterpenoids, phenols, and alkaloids.
Flavonoid is one of the compounds contained in Euphorbia milii. Flavonoid compounds are said to have immunomodulatory effects on several immune cells. In NK cells, it was found to have immunostimulatory effects such as IFN-γ synthesis and inhibitory action on the cytotoxic activity. These different effects can be caused by the concentrations or conditions of different flavonoids from natural materials [11] .
Increased expression of NKp46 is an inducer for NK cells to produce IFN-γ. Flavonoids increase the activity of NK cells through the high expression of NKp46, which can increase the secretion of IFN-γ. The content of flavonoids in Euphorbia milii flowers gives the possibility to act as an immunomodulator for NK cells. Increased expression of NKp46 of NK cell would increase IFN-γ levels many times higher after cytokine stimulated [12] .
Conclusions
Ethanol extract of flowers of Euphorbia milii (EEM) at a dose of 5 mg/20 grbw; 10 mg/20 grbw, and 15 mg/20 grbw are able to increase the expression of NKp46 in lung tissue of mice infected with Mycobacterium tuberculosis in the second week. EEM at dose of 10 mg/20 grbw is an optimal dose because it increase the expression of NKp46 in lung tissue of mice infected with Mycobacterium tuberculosis in the first and second week.
